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I. Listing of the Claims: 

Tins listing of claims replaces all prior versions or listings of claims in the application: 

1 . (Currently Amended) An isolated hyperactive M-MLV reverse transcriptase protein 
comprising one or more a point mutation mu tatio ns in the processivity domain corresponding to 
H.638 and on e or m o r e a point mutation m utations in the nucleotide selection domain 
corresponding to Fl 55 . 

2. -4. (Canceled) 

5. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase may be 
used in the preparation of full-length cDNA. 

6. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
comprises reverse transcriptase produced recombinantly. 

7. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase is 
purified. 

8. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase is 
purified and is greater than 90% pure. 

9. (Currently Amended) The reverse transcriptase of claim 1 , wherein the mutation in die 

RTv H638G. 

10. (Cancelled) 

1 1 . (Currently Amended) The reverse transcriptase of claim 1 , wherein the mutation in the 
nucleotide selection domain comprises one or mor e mutations in the following -r eskfees-m 
MMLV RT: F155Y. 
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1 2. (Previously presented) The reverse transcriptase of claim 1 , wherein the mutation in the 
processivity domain comprises one or more of the following mutations corresponding to the 
amino acids in MMLV-RT: H638G and the mutation in the nucleotide selection domain 
comprises F155Y. 

13. (Original) The reverse transcriptase of claim 1, wherein the reverse transcriptase 
produces a yield of greater than about I ug of an aRNA from 100 ng of template RNA in a si ngle 
amplification reaction. 

1 4. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 5 ug of an aRNA from 1 00 ng of template RNA in a single 
amplification reaction. 

3 5. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 7 ug of an aRNA from 100 ng of template RNA in a single 
amplification reaction. 

16. (Original) The reverse transcriptase of claim 1, wherein the reverse transcriptase 
produces a yield of greater than about 10 ug of an aRNA from 100 ng of template RNA in a 
single amplification reaction. 

1 7. (Original) The reverse transcriptase of claim I , wherein the reverse transcriptase 
produces a yield of greater than about 15 ug of an aRNA from 100 ng of template RNA in a 
single amplification reaction. 

1 8. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 25 ug of an aRNA from 100 ng of template RNA in a 
single amplification reaction. 

1 9. (Original) The reverse transcriptase of claim I , wherein the reverse transcriptase 
produces a yield of greater than about 1 ug of an aRNA from 10 pg of template RNA after a two- 
round amplification reaction. 
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20. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 2 ug of an aRNA from 10 pg of template RNA after a two- 
round amplification reaction. 

2 1 . (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 5 ug of an aRNA from 10 pg of template RNA after a two- 
round amplification reaction. 

22. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a yield of greater than about 10 ug of an aRNA from 10 pg of template RNA after a 
two-round amplification reaction. 

23. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a cDNA greater than about 6, 9 or even 1 1 kilobases in a single cDNA synthesis 
reaction. 

24. (Original) The reverse transcriptase of claim 1 , wherein the reverse transcriptase 
produces a cDNA greater than about 6 to about 15 kilobases in a single cDNA synthesis 
reaction. 

25. (Original) The reverse transcriptase of claim I, wherein the reverse transcriptase 
produces a cDNA greater than about 15 kilobases in a single cDNA synthesis reaction. 

26. (Original) The reverse transcriptase of claim 1 , wherein the DNA polymerase activity is 
greater than about 200 Units per microgram. 

27. (Original) The reverse transcriptase of claim 1 , wherein the DNA polymerase activity is 
between about 0.1 and 300 Units per microgram. 

28. (Original) The reverse transcriptase of claim 1 , wherein the RNase H activity is between 
about 0.1 and about 25 percent of the wild-type RNase H activity. 

29 -83. (Cancelled) 
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84. (Currently Amended) The A hyperactive reverse transcriptase protein o f Claim 1 . farther 
comprising in wh ic h one or more mutations that replace at least one ef-tke amino aridaekfc-of 
the process! vity domain and the nucleotide selection domain, with an alternative naturally 
occurring L-amino acid, the one or more mutations fepfe c e m o nt bein g selected from the group 
consisting of: (1) a substitution of any of isolcucine, valine, and leucine for any other of these 
amino acids; (2) a substitution of aspartic acid for glutamic acid or vice versa; (3) a substitution 
of glutamine for asparagine or vice versa; (4) a substitution of serine for threonine or vice versa: 
(5) a substitution of glycine for alanine or vice versa; (6) a substitution of alanine for valine or 
vice versa; (7) a substitution of methionine for any of leucine, isolcucine, or valine and vice 
versa; and (8) a substitution of lysine for arginine or vice versa. 

85. (Currently Amended) The reverse transcriptase protein of claim 84, wherein the one or 
morg.TnTjtations feplaeement is selected from the group consisting of: (1) a substitution of any of 
isoleucine, valine, or leucine for any other of these amino acids; (2) a substitution of aspartic acid 
for glutamic acid or vice versa; (3) a substitution of glutamine for asparagine or vice versa; and 
(4) a substitution of serine for threonine or vice versa and wherein the h>pera6t - iv6 rev e rse 
transcript as e co mpris e s ■ a hyp er active reverse transcriptas e. 

86. (Currently .Amended) A kit for nucleic acid synthesis, comprising, in a suitable 
container: 

a hyperactive reverse transcriptase protein of Claim 1 : and 
a reaction solution for the reverse transcriptase protein . 

87. (Currently Amended) The kit of claim 86, further comprising an insert that comprises 
information for using the reverse transcriptase protein . 

88. (Original) The kit of claim 86, wherein the reaction solution comprises a reverse 
transcriptase reaction buffer. 

89. (Original ) The kit. of claim 86, further comprising a primer. 
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90. (Original) The kit of claim 86, wherein the reaction solution comprises a reverse 
transcriptase buffer. 

9 1 . (Original) The kit of claim 86, wherein the reaction solution comprises a PCR buffer. 

92. (Original) The kit of claim 86, further comprising a mix of nucleotides. 

93. (Original) The kit of claim 86, further comprising containers comprising individual 
nucleotides. 

94. (Original) The kit of claim 86, wherein the reaction solution comprises a buffer for in 
vitro transcription. 

95. (Original) The kit of claim 86, further comprising a template purification column. 

96. (Original) The kit of claim 86, further comprising magnetic particles suitable for nucleic 
acid purification. 

97. (Currently Amended) A kit for nucleic acid synthesis, comprising, in a suitable 
container: 

a hyperactive reverse transcriptase protein comprising one point mutation in the processivity 
domain corresponding to H638G ; and 

a reaction solution for the reverse transcriptase. 

98. (Currently Amended) A kit for nucleic acid synthesis, comprising, in a suitable 
container: 

a hyperactive reverse transcriptase protein comprising a one point mutation in the processivity 
domain corresponding to H638G and a one point mutation in the nucleotide selection domain 
corresponding to F155Y : and 

a reaction solution for the reverse transcriptase. 
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99-101. (Cancelled) 

1 02. (Currently Amended) A kit for RNA amplification, comprising, in a suitable container: 

8 hyperactive reverse transcriptase protein comprising H638G on e or more p oin t i m ita ti o n s in the 
processivity domain and F1.55Y o ne - or mo re point mutations in the nucleotide selection domain; 
an oligonucleotide comprising a transcriptional promoter region and oligo(dT) region; a DNA 
polymerase; and an RNA polymerase. 

103. (Currently Amended) The kit of claim 102, further comprising an insert mat comprises 
information for using the hyperactive optimiz e d reverse transcriptase protein . 

1 04. (Original) The kit of claim 1 02, wherein the reaction solution comprises a 1 OX 
concentrated reverse transcriptase reaction buffer. 

105. (Original) The kit of claim 1 02, further comprising a primer. 

1 06. (Original) The kit of claim 1 02, wherein the reaction solution comprises a reverse 
transcriptase buffer. 

107. (Original) The kit of claim 102, wherein the reaction solution comprises a DNA 
Polymerase buffer. 

1 08. (Original) The kit of claim 1 02, further comprising a mix of nucleotides. 

1 09. (Original) The kit of claim 1 02, further comprising containers comprising individual 
nucleotides. 

1 1 0. (Original) The kit of claim 1 02, wherein the reaction solution comprises a buffer for in 
vitro transcription. 

111. (Original) The kit of claim 1 02, further comprising a nucleic acid purification column. 

3 1 2, (Original) The kit of claim 1 02, further comprising a magnetic particle or particles 
suitable for nucleic acid purification. 
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113-114. (Cancelled) 

1 3 5. (Currently Amended) A kit for RNA amplification, comprising, in a suitable container: 

a hyperactive reverse transcriptase comprising H638G one or ■ m efe ^ e tf rt- Tm rtatiefts in the 
processivity domain; an oligonucleotide comprising a transcriptional promoter region and 
oligo(dT) region; a DNA polymerase; and an RNA polymerase. 

116. (Original) The kit of claim 1 15, further comprising an insert that comprises information 
for using the optimized reverse transcriptase. 

1 1 7. (Original ) The kit of claim 1 1 5, wherein the reaction solution comprises a 1 OX 
concentrated reverse transcriptase reaction buffer. 

1 1 8. (Original) The kit of claim 1 1 5, further comprising a primer. 

1 1 9. (Original) The kit of claim 115, wherein the reaction solution comprises a reverse 
transcriptase buffer. 

120. (Original) The kit of claim 1 1 5, wherein the reaction solution comprises a DNA 
polymerase buffer. 

121 . (Original) The kit of claim 1 15, further comprising a mix of nucleotides. 

1 22. (Original) The kit of claim 1 1 5, further comprising containers comprising individual 
nucleotides. 

1 23 . (Original) The kit of claim 3 1 5, wherein the reaction solution comprises a buffer for in 
vitro transcription. 

124. (Original) The kit of claim 1 15, further comprising a nucleic acid purification column. 

125 . (Original) The kit of claim 1 15, further comprising one or more magnetic particles 
suitable for nucleic acid purification. 
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126. (Cancelled) 

1 27. (Currently Amended) An RT-PGR kit comprising in one or more suitable containers: a 
hyperactive reverse transcriptase comprising H638G . two or more primers, nucleotides, a 
thermostable DNA polymerase and an RT-PCT buffer. 

1 28. (Original) The RT-PCR kit of claim 1 27, wherein the container comprising a hyperactive 
reverse transcriptase further comprises one or more reverse transcriptases. 

129. (New) An isolated reverse transcriptase protein comprising an amino acid sequence of 
SEQ ID NO:2. 
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